Results
Spherical silsesquioxanes of the type (RSiO! 5)" with n = 6 , 8 , 1 0 , .. . which have been discovered already several decades ago [1 ] , have attained much attention in the past few years [2] [3] [4] [5] [6] [7] , They are regarded as useful substrates for the synthesis of tailor-made polymeric materials [4] and as core materials for the manifold functionalization in three dimensions [2 ] .
We are especially interested in the polyfunctionalization of the octasilsesquioxane core. Recent re ports from other groups [5] [6] [7] prompt us to de scribe some preliminary results in this field.
In our synthetic strategy we start from the known octasilsesquioxanes 1 and 2 with dimethylsiloxy-and dimethyl(vinyl)siloxy substituents. As in other cases [5] [6] [7] hydrosilylation reactions cata lyzed by Speier's or Karstedt's catalyst provide a useful method for the eightfold introduction of functional groups.
Reaction of 1 with l-allyl-2-methyl-l,2-dicarbadodecaborane and small amounts of the Karstedt catalyst leads in high yields to the eightfold carboranyl substituted octasilsesquioxane 3 as a cream-white solid. The eightfold substitution can be clearly identified using NMR and other spec troscopic techniques (see below). Because of the high concentration of boron nuclei in the molecule this type of compound may be of interest for neu * R eprint requests to Prof. Dr. P. Jutzi. tron capture therapy (NCT) [8 ] , especially when 10B enriched.
The introduction of eight metal-carbonyl frag ments has been shown to be possible in the re action of 1 with methyl(vinyl)cyclopentadienyltricarbonyl-manganese and small amounts of Kar stedt's catalyst, which leads to 4 as a light brown viscous liquid. Like the starting material this com pound is air and light sensitive. Compounds of this type may act as model substances for surfacefixed transition-metal compounds. The mild con ditions of the hydrosilylation reaction allows the attachment of even less stable organometallic substrates.
The reaction of 2 with dimethylsilylferrocene in toluene catalyzed by Karstedt's catalyst leads to the eightfold ferrocenyl substituted silsesquioxane 5 as an orange-brown oil. A similar compound has already been described by Moran et al. [7] , Due to their unique redox properties, poly-ferrocenyl functionalized compounds can be used as precur sors or models of modified electrodes [7, 9] , as re dox catalysts and as multi-electron reservoirs [1 0 ]. The cyclic voltammogram of 5 shows a very sym metric shape and is characteristic of a reversible redox process (CH2C12, £-Bu4NBF4, Pt-electrode, 25 °C half-width potential 400 mV vs SCE, peak separation 150 mV). The occurence of only one oxidation peak shows that the eight ferrocene moieties are independent of each other, which is important with regard to the effect of immobilized ferrocenes on siloxane polymers.
The extension of the siloxane spacer unit via hydrosilylation reactions of 2 with chlorodimethyl-0932-0776/94/1200-1689 $06.00 © 1994 Verlag der Zeitschrift für Naturforschung. All rights reserved. [7] . As the eightfold substitution leads to products of high symmetry, the compounds can be clearly identified by NMR spectroscopy. Incomplete substitution of the silsesquioxane core would lead to much more complex 'H, 13C and 29Si NMR spectra. Addition ally, the lack of v(Si-H ) bands in the IR spectrum and the characteristic signals of the starting mate rials (vinyl-, S i-H protons) in the *H NMR spec trum prove the eightfold substitution. For all com pounds 3 -8 the expected simple spectra are observed (see experimental details below).
It has been demonstrated that highly functionalized octasilsesquioxanes are easily available using the platinum catalyzed hydrosilylation pro cedure. The manifold substitution may lead to compounds with unusual properties and will be further investigated in our group.
Experimental

General hydrosilylation procedure using Karstedt' s catalyst
A 0.6% toluene solution of Karstedt's catalyst (3 //mol Pt/mmol vinyl compound) was added to a solution of the vinyl compound in dry toluene. A gentle stream of air was blown through the solu tion for a few seconds and the mixture stirred for half an hour. When a solution of the S i-H compo nent in toluene was added dropwise the solution darkened. After stirring overnight the solution was filtered over a column filled with granular ac tivated charcoal. Removal of the solvent and ex cess starting material in vacuo yielded the pure products.
Hydrosilylation procedure using the Speier catalyst
Catalytic amounts of the Speier catalyst were added to a solution of 2 in hexane (other solvents such as toluene or THF also work) and stirred over a period of one hour. After adding an excess of the H-silane the solution was heated several hours (reflux, up to 48 h). Removal of the solvent and excess starting material in vacuo yielded the pure products.
Octa-[3-(l-methyl-1,2-dicarba-dodecaboranyl)-propyl-dimethylsiloxy]-octasilsesquioxane (3)
1.70 g (8x1.07 mmol) of l-allyl-2-methyl-l,2-dicarbadodecaborane and 1.00 g (0.98 mmol) 1, Kar- 
